Resistance of human cervical carcinoma cells to tumor necrosis factor correlates with their increased sensitivity to cisplatin: evidence of a role for DNA repair and epidermal growth factor receptor.
Alterations in cellular biochemistry which are associated with the development of resistance to cytotoxic peptides, such as tumor necrosis factor (TNF), may also be responsible for changes in the response of cells to cytotoxic agents. Culturing ME-180 cervical carcinoma cells in the presence of escalating concentrations of TNF resulted in the development of an ME-180 cell variant (ME-180R) resistant to TNF but expressing a 3-5-fold increased sensitivity to cisplatin (CDDP) when measured following continuous exposure (low doses) or short-term incubation with CDDP (high doses) and clonogenic analysis. Cellular platinum uptake, efflux, and nuclear platinum content as well as the extent of DNA platination were examined and found to be identical in both ME-180 parental and ME-180R cell lines. Although ME-180R cells showed a relatively higher glutathione content than ME-180 parental cells, the effect of buthionine sulfoximine on the cellular sensitivity to CDDP and glutathione S-transferase activities of both cell lines were almost identical, suggesting that glutathione content or its metabolism did not appear to play a major role in differential CDDP cytotoxicity. Unscheduled DNA synthesis following exposure to CDDP was more inducible in ME-180 parental cells than in CDDP-sensitive ME-180R cells. Alkaline elution studies of cross-linked DNA in CDDP-treated ME-180 cells suggested that accumulation of DNA adducts reached maximal levels 10-15 h after CDDP treatment and was similar in both TNF-resistant and parental cells. Within 24 h after CDDP exposure, the extent of DNA cross-linking was markedly reduced in parental cells but remained elevated in the CDDP-sensitive ME-180R cell line. To examine the proposed regulatory role of phosphorylation in CDDP and TNF-mediated cytotoxicity, epidermal growth factor (EGF) receptor tyrosine kinase activity was measured in both TNF-resistant and parental ME-180 cells. Analysis of cell lysates demonstrated a 3-4-fold higher EGF receptor tyrosine kinase activity in ME-180R cells when compared to the parental population which correlated with increased expression of EGF receptor protein by immunoblot analysis. Based upon colony-forming assays, EGF treatment of ME-180 parental cells resulted in an increased sensitivity to CDDP (similar to ME-180R cells) and 3-fold stimulation of EGF receptor tyrosine kinase activity. Taken together, these results suggest that TNF resistance in ME-180 cervical carcinoma cells correlates with both increased EGF receptor expression and enhanced CDDP cytotoxicity.(ABSTRACT TRUNCATED AT 400 WORDS)